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The purpose of the present research was two-fold-

(1)

to investigate competence, using the Protestant Ethic Effect
(PEE) paradigm, in institutionalized, elderly subjects and
(2) to determine the viability of an alternative task such
as problem solving to motor tasks in the PEE situation.

Two

groups of patients, who differed in functioning level, performed a cognitive and a motor task in a situation with four
response/reinforcement alternatives.

Three dependent vari-

ables were used to evaluate subject's performance

Analysis

of tokens obtained in experimental situations indicated tow
functioning patients, carrying out the cognitive task, preferred position-, where tokens were available without responding, while the higher functioning group obtained more
tokens where reinforcement was contingent upon responding.
Both groups showed a preference for obtaining tokens from
the reinforcement contingent position during the motor task.
In terms of responding at choice location, the data showed
that all subjects, irrespective of classification, performed
more responses at the reinforcement contingent position of
the motor task than at a similar position of the cognitive
task.

Finally, results indicated more time was spent by all

subjects around the position where reinforcement was contingent upon responding than any other experimental position.
viii

CHAPTER I
REVIEW OF LITERATURE
All organisms are influenced by their surroundings.
In turn, organisms act on the environment and receive input
about the effects of their actions (White, 1959).

When

these relationships are conceived as a broad process, certain
transactions may be grouped together because they alter an
organism's relation to the environment.

Conceptually, com-

petence refers to the capacity of an organism to interact
effectively with its environment and is inferred from behavior involving exploration, control, and manipulation of
the environment (White, 1959; 1960).

Furthermore, White

(1059) suggests competence be considered motivational because
environmental interactions involving exploration, control,
and manipulation imply input from actions upon surrounding
environmental conditions arouse greater responding
The concept of competence motivation has been suggested (Anderson, 1975; Brunick, 1974; Singh, 1970; Stephens,
Metze, & Craig, 1975) as an explanation for the results obtained in the investigation of the Protestant Ethic Effect
(PEE)

In these studies, performance of some task, usu-

ally motor in nature, such as bar pressing (Stephens et
al., 1975) or switch pulling (Anderson, 1975) is defined
as work.

The typical reinforcer has been food or a
9
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token exchangeable for a prize.

The experimental space con-

sists of a choice situation where one choice entails working
for a reinforcer and other choices present free rewards in
various ways.

Control in the experimental situation is con-

sidered maximal where reinforcers are earned as opposed to
being free (Singh, 1970; Stephens et al., 1975).

The typ-

ical findings indicate that an organism prefers to work for
a reinforcer as opposed to obtaining it without work.
To adequately describe the PEE three main areas are
discussed.

First, several early PEE research studies are

presented.

Next, possible interpretations of the PEE are

discussed.

Finally, some variables shown to affect PEE are

described.
Initial Research
Several studies showed support for the existence of the
PEE.

Stolz and Lott (1954) varied straight-alley runway

training to a goal box (defined as work) among three groups
of rats while a fourth no training group served as a control.

The experimental situation consisted of placing food

halfway down the alley so that the animals would have to run
over the food to get a single food pellet in the goal box.
Findings were that rats with prior training ran over food
placed in the alley to obtain one food pellet in the goal
box significantly more times than rats with no prior training.
Another early researcher, Jensen (1963), gave rats the
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option of eating free food in a dish or obtaining food by
bar pressing.

Six groups present in the experiment were 40,

80, 160, 320, 640, and 1,280 rewarded bar presses prior to
exposure to the choice situation.

The results indicated

that food earned by working as opposed to "freeloading" was
a function of the number of rewarded bar presses

The more

rewarded presses prior to the choice situation the more time
an animal spent working for food
Explanations of PEE
In addition to being one of the first researchers in
the PEE, Jensen (1963) also offered the first explanation
for the PEE.

He suggested results of his experiment indi-

cated an intrinsic appeal among rats to bar press.
Later researchers, such as Singh (1970), took issue
with the hypothesis that bar pressing has intrinsic appeal
for rats.

In a choice situation similar to Jensen (1963),

Singh divided rats into three experimental groups.

Rats

received food pellecs either 12.5, 25 or 50% faster on the
freeload side than their rate of obtaining reinforcement on
the work side.

Evidence from the study indicated more re-

inforcement was obtained on the work side for the 12.5 and
257 groups.

However, the group receiving reinforcement

507 faster than the work side spent most of their time freeloading.

To Singh (1970) these results were contrary to the

intrinsic bar-pressing hypothesis since rats did not continue to work in the 507 condition.

As an alternative he
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suggested competence may be an explanation for PEE

Compe-

tence as defined by White (1959) focuses upon features of
transactions with the environment including control of
surrounding conditions.

Singh (1970) notes bar pressing

for reinforcement in a choice experimental space allows
greater control than obtaining rewards freely.
Further investigation of competence as an explanation
for PEE was undertaken by Stephens, Metze, and Craig (1975)
Noting the lack of direct empirical evidence discounting
intrinsic bar-pressing appeal among rats, they designed a
four-choice apparatus.

The choices consisted of (1) a bar

where food was dispensed contingent on pressing, (2) a nonfunctional bar with a full food dish present, (3) a nonfunctional bar, and (4) a food cup full of free food.

After

equal pretraining at all positions, rats were placed in the
experimental space equidistant from all choices.

Stephens

et al. noted that if intrinsic bar-pressing appeal were a
viable alternative (explanation of the PEE) then responses
should be distributed among the positions where a bar was
present.

The results indicated rats preferred the position

where food was obtained by bar pressing as measured by time
spent, food obtained, and bar presses at this position as
opposed to other food getting or manipulation choices.
Stephens et al. interpreted the findings as support for the
competence hypothesis; control of the environment plays a
key role in the behavior of rats.
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Variables Affecting the PEE
In a choice situation, where the possibility exists
of obtaining a reward free, working for a reinforcer is a
function of many variables.

For example, Carder and

Berkowitz (1970) varied the amount of lever presses a rat
had to make to obtain a reinforcer in the presence of free
food.

They found that with a continuous reinforcement

(CRF) and a fixed ratio-2 (FR-2) schedule, rats worked for
reinforcement, whereas with a fixed ratio-10 (FR-10)
schedule, rats preferred free food.

Thus they concluded

"rats prefer to press and eat the pellets thereby obtained
as long as the reinforcement schedule is not too demanding"
(p. 1273).

These results have been duplicated by Tarte and

Snyder (1973).
MacDonald (1970) has criticized the Carder and Berkowitz study.

He suggested since sessions were short and

animals experiencing an FR-10 as opposed to an FR-2 were not
able to earn as much food, they were obviously more "hungry."
Food deprivation appears to have been confounded with schedule of reinforcement making interpretation of the schedule
effect difficult.
Examination of the effect of food deprivation upon PEE
was undertaken by Tarte and Snyder (1972).

Following bar-

press training, 28 rats were divided into seven groups which
were subjected to either 0, 12, 24, 36, 48, 72, or 96 hours
of food deprivation.

The general findings were that as the

length of deprivation increased, food earned by bar pressing
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increased even though free food was available.
The generalities of PEE to other species, such as pigeons (Neuringer, 1969) and children (Anderson, 1975; Brunick,
1974; Singh

1970), have been demonstrated.

For example,

Anderson (1975) exposed children to a four-choice situation
similar to that employed by Stephens et al. (1975).

Switches

mounted onto boxes served as the choice positions, thus allowing the positions to be rotated around the experimental
space.

For separate groups of children the position of the

box where tokens were dispensed contingent upon manipulation
of the switch was varied.

The evidence indicated children

earned significantly more tokens at the position where tokens
were dispensed contingent upon responding.

There was no

interaction between choice locations and order in which the
boxes were arranged.

In other words, children earned more

tokens at the response contingent posicion irregardless of
its location in the room.
Relation of Competence to Old Age
While most discussion of and research on competence motivation has been focused on its relation to the early development of various organisms (i.e., young-mature rats,
children, etc.), the role of competence motivation has also
been discussed in adult behavior (Fisher, 1973; Lawton,
1972; White, 1959, 1960).

White (1959) has alluded that

satisfaction in life may be related to the capacity to carry
on competent behavior, to be able to effectively interact
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with the environment

In addition. White (1959) notes, with

older, more mature subjects, more complex interactions with
the environment are expected.

Aspects of competence may

"fuse" through life experiences of humans with various types
of activities (i.e., cognition, social role, etc.) so that
competence motivation is present in more diversified, complex environmental interactions (White, 1959).

Thus, while

competence may be observed in a child playing with his/her
toys, it may also be inferred in a scientist who continues
to work diligently beyond retirement.

Conceptually, compe-

tence appears to be present as a motivational force throughout life.
Lawton (1972) agrees with the life-span view of competence motivation which includes a variety of environmental
transactions where competent behavior may operate

In addi-

tion and more specifically, the functioning level of older
people may vary in relation to environmental interactions
carried on by each individual.

Similar to Piagetts con-

ceptualization of levels, Lawton's usage of the term levels
implies complexity in the organization of behavior.

Varying

in terms of interactions with the environment, a hierarchically organized series cf levels are described which run
from life maintenance at the base through cognitive behavior to the ability to perform a complex social role

For

a series of levels of behavioral organization, competence
involves mastery of the complexity and intricacies of behavior at a given level.

Impairment of behavior at a certain
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level is disabling for higher levels of functioning behavior, but implies mastery of behavior below that level
(Lawton, 1972)

Thus, competence may be present among all

elderly groups but in some cases may be limited to less
complex behavior.

Lawton (1972) suggests the assessment of

competence motivation may be useful to clinical psychologists interested in determining the optimal functioning
level of geriatric residents.
Some discourse has surrounded competence .,otivation,
assessment, and the application of competence motivation to
assessment of the aged.

Fisher and Pierce (1967a, 1967b)

suggest traditional methods of assessment (i.e., intelligence tests) are inappropriate when applied to the elderly.
The assumption underlying the emphasis on intellectual testing is that there exists a close relationship between intellectual functioning and organic impairment.

However,

investigation of senile psychosis through EEG recordings
indicates that intellectual and affective deterioration can
occur even though little physiological abnormality can be
detected (Short, Musella, & Wilson, 1968).

Feeling the basic

assumption stressing intellectual assessment of the aged
inadequate, Fisher (1973) advances the hypothesis that
accounting for differential functioning of the elderly may
take place more effectively though adjunctive evaluation of
competence motivation.

In addition, the recommendation is

made (Fisher, 1973) that a variety of dimensions such as
cognitive and social accessibility be sampled in order to
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obtain a more complete evaluation.
Both Fisher (1973) and Lawton (1972) discuss theoretical aspects of competence motivation, relation to the aged,
and generalization to various environmental transactions.
However, neither author presents concrete data to substantiate their position on competence among the elderly.

There

seems to be a paucity of experimental facts with regard to
the relation of competence motivation to the aged although
exploration, an aspect of competence, has been investigated.
Cross-sectional research with rats indicates there is a
general decrease in exploration as a function of increasing
age (Goodrick, 1965; 1966; 1971).

Since exploration is an

aspect of competence (White, 1959), the findings from Goodrick's research suggest that with increasing age competence
motivation among rats decreases.

When applied to humans,

this proposition implies competence would "naturally" decrease with age.

The generalization that competence moti-

vation decreases with age is in conflict to the position
taken by Lawton (1972) who hypothesizes that decreases in
competence are a function of an inability to carry out
certain interactions with the environment.
To date, no studies investigating competence motivation have been conducted utilizing elderly human subjects.
Furthermore, no investigations have been made relative to
competence in areas other than motor performance.

CHAPTER II
STATEMENT OF PROBLEM
Most of the research on the PEE has used organisms which
were relatively young (i.e., young-mature rats or children)
while little work has been done with older populations.

Var-

ious sources (Fisher, 1973; Lawton, 1972; White, 1959; 1960)
have suggested that competence motivation is present throughout life.

However, the small amount of evidence available

(Goodrick, 1965: 1966; 1971) about competence in older adult
behavior is not consistent with this hypothesis.

Therefore,

one purpose of the present research was to investigate competence, in institutionalized elderly subjects, using methods
employed to investigate the PEE.
To date, the PEE research has only used tasks which call
for motor responding while ignoring other areas where competence motivation may be present

With adult behavior, vari-

ous sources (Fisher, 1973; Lawton, 1972; White, 1959; 1960)
have suggested competence motivation is present in cognitive
or social interactions with the environment.

Another purpose

of the present study was to determine the viability of an
alternative to motor tasks such as problem solving.
Three dependent variables were examined in the present
research.

The first dependent variable was the amount of
18
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work performed at three choice locations.

Work is defined

as a manipulation of a switch in a motor task and a solution of a problem in the cognitive task

A second de-

pendent variable was the amount of tokens obtained at
three choice positions

The third dependent measure was

time spent in any one area surrounding a choice position.
Generalizations from PEE research with children (Anderson,
1975; Brunick, 1974) and young-mature rats (Stephens et
al., 1975) which supported competence motivation on a motor
task suggest older subjects would perform more work, obtain
more tokens, and spend more time at a position where reinforcement was contingent upon manipulation during a motor
task as opposed to locations where rewards were free.
In addition, consideration must be made for institutionalized subjects who may interact more effectively at
different behavioral levels (Lawton, 1972).

Therefore, it

was expected subjects with intact behavioral repertoires
would perform more work, obtain more tokens, and spend more
time at a position with contingent reinforcement available
as opposed to free rewards during both the cognitive and
motor tasks.

However, subjects with behavior disorders

would exhibit a preference for the contingent reinforcement
position only during the motor task

CHAPTER III
METHODS
Subjects
Subjects for this experiment were volunteers from the
Nursing Care Unit of a midwestern, neuropsychiatric, Veterans
Hospital.

Thirty-nine male subjects were invited to partici-

pate in the present project.

However, fifteen refused to

participate because of lack of interest while another six
subjects were discarded because they could not perform the
assigned task or the experimenter was unsure whether subjects understood the instructions.

Nine subjects, who re-

quire some guidance in performance of daily tasks, exhibit
little or no behavior problems, and can assume most if not
all responsibility for self-care activities, made up the
higher functioning experimental group (see categories III &
IV in Appendix A).

The average grade level attained by

subjects in this group was 10.4 while the mean age was 64.1.
Another nine subjects, who depend on others for self-care,
exhibit pronounced to moderate deviant behavior and required close observation in daily functions, made up a
second, lower functioning group (see categories I & II in
Appendix A).

The average age of subjects from this group

was 71.78, while the mean educational level was grade 11.1
20
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respectively.

No difference between groups was found on

age and education factors, two-tailed, t (16) = 1.87 and
.49 respectively, p> .05.

All subjects were capable of

self-locomotion and could follow instructions

A total of

eighteen subjects participated in the experiment.

Explana-

tion of and willingness to participate in the experiment
were obtained verbally from each subject.
Experimental Space and Apparatus
The experimental space consisted of a room sectioned
into four quadrants by tape marks on the floor.

This room

was equipped with a two-way mirror through which the experimenter observed subjects to determine the length of
time spent in each quadrant.

In addition, a microphone was

present so the experimenter could hear subjects' verbal
responses while a speaker within the room allowed the experimenter to give commands to the subject.

The four cor-

ners of the room were occupied by tables upon which the
apparatus was placed.
The apparatus consisted of four brown boxes (26.05 x
23.5 x 52.1 centimeters) representing four response/reinforcement alternatives similar to Stephens et al. (1975).
Construction of the boxes was as follows:

A centered,

single pole, double throw toggle switch was mounted 21.6
centimeters from the top of one side of box 1 (P 1).

A

slot runway, from which coins could fall to a tray, was
placed 17.8 centimeters below the switch.

On the toggle
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switch side, perpendicular box walls extended an extra 5.1
centimeters so that plywood covers could be inserted over
the toggle switches during the cognitive task

A modified

coin dispenser inside the box deposited dimes, contingent
either upor manipulation of the toggle switch or a switch
operated by the experimenter, into the slot runway

The

arrangement of box 2 (P 2) was the same, except that no
coin dispenser was present inside the box.
P 2 was filled with dimes during testing.

The tray of
Box 3 (P 3) had

only a centered toggle switch present, while mounted in a
position similar to P 1, Box 4 (P 4) had only a slot runway from which dimes might fall.
Design
A 2 (category of patient) x 2 (type of task) x 4
(choice position) double split-plot design was utilized in
this study (Winer, 1971).

The between group independent

variable was the pre-existing category from which the patients were drawn

Lower functioning patients were chosen

from categories I and II while higher functioning individuals were picked from categories III and IV (see Appendix
A).

The two independent within group variables were the

two types of task and the four response/reinforcement alternatives.

Thus, a subject considered to be a member of either

a high or low functioning category was exposed to both motor
and puzzle solving tasks where responding could take place
at one of our choice locations.
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The type of task within each group was counterbalanced;
the cognitive task was first for half of the subjects while
the motor task was first for the other half.

In addition,

for each trial in the experimental space choice positions
were randomized by use of random number permutations.
Procedures
Prior to experimental testing each subject was given a
brief explanation of the purpose and disadvantage and advantage of participating in the experiment.

If a subject

agreed to participate, the experimenter escorted him to
the research area of the hospital and made an effort to establish rapport to set the subject at ease.

Once in the

experimental space, a set of standardized instructions was
followed to familiarize subjects with the room.

For each

subject, location of the boxes was standardized during the
introduction.

Instructions for the motor task were as

follows:
This is the room in which the experiment
will take place; look around it (subject
allowed to gaze around the room). Notice each
corner of the room has a table with a box on
it. (Experimenter moves to northwest corner,
P 1.) Come here and examine this box first.
It has a switch and a tray below it (experimenter points). When I move the switch, like
this, a dime falls into the tray (experimenter
demonstrates). You try it. (After subject
responds correctly, experimenter goes on.)
Now let's go over here (northeast corner, P 2).
O.K., the appearance of this box is similar to
the other one; you can move the switch here,
too. Experimenter demonstrates and allows
subject to manipulate the switch.) Notice here

the tray is filled with dimes. (Experimenter
moves to the southwest corner and motions for
subject to join him, P 3.) Over here or this
box is a switch you can move, too. Go ahead,
try it. (Experimenter allows subject to manipulate the switch.) But you'll notice something is different; this box does not have a
tray with dimes. Let's go to this corner now
(southwest corner, P 4). This box has a tray
with dimes hut no switch to move. (Experimenter returns subject to the center of the
room.) Remember, you can move the switch
there, there, and over there. (Experimenter
points to positions P 1, P 2, and P 3 respectively.) You can get dimes there, there,
and over there. (Experimenter points to
positions P 4, P 1, and P 2 respectively.)
Any questions so far? (Experimenter answers
any and then proceeds.) Now, when this is
over I'm going to trade the dimes you get for
an equal amount of canteen tickets up to two
dollars. Does that sound fair?
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The subject was taken to a waiting area while the choice
positions were rearranged according to a predetermined random order.

When the subject was reintroduced into the ex-

perimental situation, the following assurance was given
first.
I want to be sure you understand the results of this experiment will not affect your
status on the unit. The boxes will not function
any differently than I showed you: They may be
in a different position, but the way they work
will remain the same. This is not an IQ test
or a reaction time test, but you might be able
to earn more money if you work fast. There is
no right or wrong way of responding; I only
want you to do what you feel comfortable doing.
Then the following instructions were read:
I want you to use any position you like.
I'm going in another room for a few minutes.
When I get back we'll trade the dimes for
canteen tickets. Do you understand? (Experimenter answers any questions.) O.K.,
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could you stand over this white spot? (Experimenter moves subject to center of the
room.) When you hear the words "now begin"
from the speaker (experimenter points to
speaker), you may start.
The experimenter moved to the adjacent room, told the
subject to begin, and recorded the time spent in each quadrant.

The number of tokens obtained and the number of

switch manipulations were also monitored.
After the motor task, the subject was allowed to exchange his dimes for canteen tickets.

Next, all toggle

switches were covered to prevent motor responses.

Piles

of papers, each piece of paper having five three-letter
anagrams on it, were placed on tables of P 1, P 2, and
P 3--along with pencils; and dimes were replenished at
appropriate positions.
When a subject returned to the room, the following instructions were read to familiarize him with changes made
in the apparatus:
Now this time instead of using switches
will
be working with word puzzles. Look
you
around the room once again. (Experimenter
allows subject to gaze around the room.)
Each corner of the room has a table with some
(Experimenter moves
papers and a box on it
P 1.) Look at this
corner,
to the northwest
that
each piece of paper
table first. Notice
of
letters
on it. (Exhas several groups
Each group
papers.)
perimenter flips through
rearranged
to
make
a word.
of letters can be
(experiletters
RBA
has
the
See, the top one
menter points). They can be rearranged to
form the word BAR. (Experimenter uses the
pencil on the table to write the word BAR
next to the letters.) Each time you solve
one of these problems, and say the word out
loud, a dime will drop into the tray beneath
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the box. Notice the switch has been covered
and can't be used now. You try a problem.
(Experimenter allows the subject to solve a
problem, and hands the subject a dime.) He
then states: A dime would have dropped into
the tray. Now let's move over here (northeast corner, P 2). O.K., this table is
similar to the other table; you can solve
problems here. (Experimenter points to
papers.) But the tray is filled with dimes.
(Experimenter points to tray.) When you
solve a problem, say the answer aloud.
(Experimenter moves to the southeast corner, P 3, and motions for him to join
him.) This table has problems you can
solve, but since the box has no tray for
dimes and the switches are covered, it's
useless. Let's go to this corner now
(southwest, P 4). This table has a box
with a tray of dimes, but no problems.
(Experimenter returns subject to the center
of the room.) Remember, you can solve
problems there, there, and there. (Experimenter points to positions P 1, P 2,
and P 3 respectively.) You can get dimes
there, there, and tfiere. (Experimenter
points to P 4, P 1, and P 2 respectively.)
Any questions so far? (Experimenter answers
any, then continues.) Just as before, I'm
going to trade the dimes you get for an
equal amount of canteen tickets, up to
two dollars. Does that sound fair?
After the instructions, subjects were taken back to the
waiting area while rearrangement of the experimental space
took place.

When brought back into the experimental space,

subjects were given the same assurances and instructions
as before.
The experimenter began the second task from the adjacent room, again monitoring time spent in each quadrant and
this time operating the dime dispenser for P 1 when appropriate.

Subjects writing down answers and saying appropri-

ate words aloud served as stimuli for the experimenter to
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present dimes at P 1.

The experimenter heard patient re-

sponses over earphones connected to a microphone in the
experimental space.

After each session the number of

tokens obtained and the number of puzzles with answers
were recorded.
The time for each experimental session was three and
a half minutes.

CHAPTER IV
RESULTS
The results are presented in the following order:

num-

ber of tokens obtained in the choice situation, number of
responses made at choice locations, and time spent at each
choice location.

Finally, a brief summary of major findings

is given.
Since the means and standard deviations were proportional for most of the experimental groups, data transformations were performed on the data.

Selection of an appropri-

ate transformation followed the procedure outlined by Kirk
(1968) and indicated that a log (x + 1) transformation
would be suitable.
Tokens Earned at Choice Locations
Since dimes were exchanged for canteen tickets, they
functioned as tokens and will be referred to as such henceforth.

The split-plot analysis of variance displayed in

Table 1 reveals a significant Category x Task x Position
and a Task x Position interaction and a Task effect.
For the Category x Task x Position interaction, a
simple-simple main effects analysis was used to show differential performance of patient groups on the cognitive and
28

TABLE 1
ANALYSIS OF VARIANCE FOR DIMES
OBTAINED AT CHOICE LOCATIONS

Source

df

MS

1

.0384

16

1.2568

Between Subject
CateRory
Subject w. Rroun

4:1

Within Subject

Tasks

1

5.95

6.6935**

Category x Tasks

1

1.0679

1.2013

16

.8889

Position

2

.1201

4.1

Category x Position

2

.4075

41

32

.6526

Task x Position

2

.5902

3.35538*

Category x Task x Position

2

.9744

5.8675***

32

.1661

Tasks x Subj. w. Rroun

Position x Subj. x. group

Task x Position X
Subj. w. Rroup

n 4.05

** n

4.02

*** n 4.01
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motor task at various positions.

Pair-wise contrasts be-

tween high and low functioning patients at position 1 of
the motor task indicated no difference in the amount of
tokens earned, F.'=1, while at the work location of the
cognitive task there was a differential group effect,
F (1, 16) = 20.13, p‹.001, MSe = 0.031.

Figure 1 por-

trays the average transformed amount of tokens acquired by
the two categories of patients at various positions of the
cognitive/motor casks.

Examination at position 1 of the

motor task reveals no difference between the high and low
functioning groups in the amount of tokens obtained, M =
1.09 and 1.05, respectively.

However, at position 1 of the

task the higher functioning group, M = 0.49, earned more
tokens than the low functioning group, M = 0.12.

The

simple-simple main effects analysis also disclosed differences between patient groups at position 2 of the motor
task, F (1, 16) = 10.48, 1)4(.01, MSe = 0.031 and the cognitive task, F (1, 16) = 38.82, p4(.001, MSe = 0.031

Fig-

ure 1 shows at position 2 of the motor task the high functioning patients picked up significantly more tokens (M =
1.09) than the low functioning patients (4 = 0.82).

How-

ever, at a similar position during the cognitive task low
functioning patients (4 = 0.94) obtained more tokens than
high functioning patients OA = 0.27).

At position 4, anal-

ysis of tokens obtained indicated no difference between
high and low functioning categories on the motor task,
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F (1, 16) = 4 72, p<.05, MSe = 0.31, but did point out
differential performance for groups on the cognitive task,
F (1, 16) = 25.15, p<.001, MSe = 0.031.

In Figure 1, the

low functioning group also obtained more tokens at position
4 of the cognitive task (4 = 0.74) in comparison to the high
functioning group (1 = 0.32), while at position 4 of the
motor task no difference was found between high and low
functioning patient groups, M = 0.91 and 0.73, respectively.
Other contrasts using simple-simple main effects were
performed to determine if a patient group obtained differential amounts of tokens during the motor or cognitive task
at a specified position.

For the low functioning group

there was a difference in the amount of tokens earned on
the motor task in comparison to the cognitive task of position 1, F (1, 16) = 9.59, p<.01, MSe = 0.41.

Figure 1

shows the amount of tokens earned at position 1 on the
motor task (4 - 1.05) superior to the cognitive task (4 =
0.12) for low functioning patients
2 and 4 for low functioning groups

However, at positions
no difference between

the motor and cognitive tasks was indicated, both F's<1.
The patients from high functioning categories obtained
similar amounts of tokens during the cognitive and motor
tasks at positions 1 and 4, but obtained more tokens at
position 2 of the motor task than the cognitive task, F
(1, 16) = 7.41, p<.02, MSe = 0.41 (see Figure 1).
The analysis of variance, shown in Table 1, also indicated a significant Task x Position interaction

A simple
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main effects analysis on differences in tasks at a choice
location indicated there was a difference in tokens earned
on the motor and cognitive tasks at position 1, F (1, 16)
= 12.88, p<.01, MSe = 0.32.

Figure 2, which displays the

Task x Position interaction, shows that at position 1 of
the cognitive task less tokens were obtained than any position of either task.

The low earning rate at position 1 of

the cognitive task was probably influenced by the poor performance of the low functioning patient group.

There was

no difference in the amount of tokens obtained between the
motor and cognitive tasks at other positions, all F's nonsignificant.
The split-plot analysis of variance also shows a significant main effect for Task.

Careful examination of

Figures 1 and 2 reveals that in general more tokens were
gained during the motor task than the cognitive task.
Response at Choice Locations
Examination of differences between experimental conditions using the split-plot analysis of variance shown in
Table 2 revealed a significant Task x Position interaction,
plus a Task and Position effect.

Post-hoc analysis of the

Task x Position interaction was accomplished by examination
of simple main effects.

Analysis between the cognitive and

motor tasks at each position indicated a significant difference at position 1, F (1, 16) = 34.12, p4(.001, MSe =
0.15, but no difference in tasks at other positions, both
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TABLE 2
ANALYSIS OF VARIANCE FOR RESPONSE
AT CHOICE POSITIONS
IOW

df

MS

1

.3654

16

.3447

Task

1

2.3763

Category x Task

1

.0196

16

.2006

Position

2

2.3429

Category x Position

2

.0876

32

.3246

Task x Position

2

1.5197

Category x Task x Position

2

.0939

37

.1290

Source

Between Group
Category
Subj. w. 2roun

1.06

Within Group

task x Subj. w. group

Position x Subj. w. group

Task x Position x
Subj. w. eroun

* n4.01

11.8477*
4[1

7.2171*
41

11.779*
<1
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F's4:1.

Additional tests were run to determine whether

there were differences in response rates occurring at choice
locations during either the motor or cognitive task.

The

findings indicated there was a difference in responding at
positions of the motor task, F (2, 16) = 16.59, p<;.01,
MS = 0.23, but not at positions of the cognitive task,
e
F.4:1. This interaction, illustrated in Figure 3, shows
twice as much responding at position 1 of the motor task
as opposed to the response rate displayed at any other
position shown in Figure 3.
The split-plot analysis of variance shown in Table 2
also indicated two significant main effects:
position.

task and

Subjects responded more frequently during the

motor task (1 = 0.54) than during the cognitive task (M =
0.24) primarily due to the high response rate at P 1.

The

data also indicated patients preferred to perform their
responses at position 1, the work location (M = 0.69), as
opposed to position 2 (1 = 0.29) or 3 (1 = 0.20).

The

effects associated with task and position can be accounted
for by the relatively large response rate occurring at position 1 of the motor task.
No ,'ffects were associated with the patient category
variable.
Time Spent by a Choice Location
Each subject was given 210 seconds to perform at each
task during the experiment

Thus, the only effects present
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Figure 3. Transformed mean amount of responses made at experimental positions
during cognitive and motor task.
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in an analysis of variance performed on this set of data
were those associated with position and its interactions,
while task, category, and their interactions were necessarily zero.

In addition, the data collected on position

were partially correlated since the total of all four positions had to be 210.
The analysis of variance executed on the transformed
data indicated patients spent a differential amount of time
around various experimental positions, F (3, 48) = 4.23,
p<.01, MSe = 0.95.

More time was spent at position 1 than

any other position.

The means in terms of log (x + 1)

transformed scores for positions 1 through 4 were 1.37,
1.34, 0.68, and 1.04, respectively.
Marginally significant effects were obtained for the
Task x Position interaction, F (3, 48) = 2.42, p<.08,
MS = 0.62.
e

Subjects performing the motor task spent more

time at the work location; the means of transformed data
in order for positions 1 through 4 were 1.75, 1.42, 0.68,
and 1.45.

While during the cognitive task subjects oc-

cupied position 2 most of the time where tokens were available noncontingent on performing a response.

The means of

transformed data for positions 1 through 4 were 0.99, 1.28,
0.69, and 0.72, respectively.
Summary of Results
The main findings were as follows:
1.)

For tokens obtained at choice locations the
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analysis indicated a significant three-way interaction between category, task, and position.

More tokens were picked

up by low functioning patients at freeload positions during
the cognitive task while earning few tokens at the work location of the same task.

Relative to the low functioning

group, higher functioning patients earned more tokens at
the work location during the cognitive task and picked up
fewer tokens at other positions of this task.

Subjects from

high and low functioning groups earned similar amounts of
tokens at the work location of the motor task

In addi-

tion, subjects from the low functioning group earned fewer
tokens at the work location of the cognitive task when compared to the same position of the motor task.

The high

functioning group showed no difference in the amount of
tokens earned at the work location of the cognitive and
motor tasks.
2.)

An interaction between task and position was found

with regard to the variable of responding at choice locations in the present experiment

The evidence indicated

more responses were performed by subjects at the work location of the motor task as compared to a similar position of
the cognitive task.
3.)

More time was spent by subjects around the work

location (i.e., position 1) than any other position.

Al-

though not significant, the evidence suggested subjects spent
more time around the work location of the motor task than
the work position of the cognitive task.

CHAPTER V
DISCUSSION
The results of this study are partially consistent with
the hypothesis that higher and lower functioning neuropsychiatric groups behaved similarly during a motor task, but
exhibited a difference in behavior on a task involving cognitive abilities.

When confronted with a cognitive task,

lower functioning patients preferred to obtain tokens at
positions where responding was not required.

In contrast,

the higher functioning group earned more tokens during the
cognitive task by solving puzzles at the work location and
used this token source more than any other location

The

differential effect for categories during the cognitive
task is similar to previous research results (Carder &
Berkowitz, 1970; Tarte & Snyder, 1973) which suggests that
when tasks become too aversive or demanding, subjects prefer free rewards.

The requirements of work behavior during

the cognitive task were apparently too great for lower functioning geriatric subjects; they obtained more tokens at
positions where no contingency existed between response and
reinforcement
The high functioning group, in contrast, showed a trend
towards earning tokens at the work location suggesting the
40
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cognitive task was not too difficult.

Both groups performed

as predicted by earning similar amounts of tokens during the
motor task
While these two patient groups showed differential behavior with regard to obtaining tokens on the cognitive task,
the difference between groups at the work location for the
responding dependent variable during the cognitive task was
not significant.

The data indicated subjects from both

groups responded more frequently at the work location of the
motor task than the cognitive task.

Although there are sug-

gestions in the results that higher functioning patients responded more frequently at the work location during the cognitive task than the lower functioning group, the differences
were not large.

These results are consistent with previous

research which utilized children (Anderson, 1975; Brunick,
1974) and animals (Stephens et al , 1975) in a :our-choice
apparatus.

In these studies employing only motor tasks, sub-

jects performed at a position where reinforcers were contingent upon responding.
findings:

The present data extend these

When placed in a four-choice situation, older

geriatric individuals demonstrated a preference for responding at a work location during a motor task relative to other
positions on this task where no contingency exists between
responding and reinforcement.
In addition, evidence from the present experiment indicates subjects spent most of their time around the work
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location, position 1.

Other research (Stephens et al.

1975) which used time spent by choice locations as a dependent variable demonstrated similar findings.

However,

in the present study a position (position 2) where rewards
were available noncontingent upon responding was a strong
competitor with the favored position (i.e., the work location).

In the Stephens et al. study, more time was clearly

spent around the work location than any other choice location.
Since all previous work had employed a simple motor
task, another purpose of this study was to determine whether
the PEE could be demonstrated using other tasks.

In relation

to the usage of a cognitive task in the present study, the
response rate and number of tokens obtained showed lower
rates associated with the work position of the cognitive
task in comparison to the motor task

Furthermore, the lack

of a significant Category x Task x Position interaction
effect for responding at choice locations while such an
effect was present for obtaining tokens implies more refinement of the cognitive task within the PEE situation is required.

Either the present cognitive task was too difficult

for elderly individuals in comparison to the motor task or
too much time was taken up both writing out and naming the
correct response.
The evidence from the present study is consistent with
predictions from White's (1959) competence hypothesis

Eld-

erly geriatric individuals sought a task position during a
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simple motor task where reinforcement was contingent upon
switch manipulation as opposed to other positions where manipulation was not contingent on reward.

If some intrinsic

desire to manipulate (e.g., Jensen, 1963) had been present
among these older people, random distribution of responses
among positions with a switch present would have been expected.

On the other hand, the competence hypothesis sug-

gests individuals would use a position where environmental
feedback about actions on their surroundings indicates maximum control of that situation (i.e., the work position).
Freeloading (i.e., obtaining tokens while bypassing the
process of reinforcement) does not allow as much situational
control.
The information from the present study is relevant to
further conceptualization of competence among humans.

Con-

sistent with White's (1959) suggestion, competence motivation appears to be present thoughout adult life as well as
childhood.

Previous research supported the notion children

sought the most effective transactions with their environment (Anderson, 1975; Brunick, 1974; Singh, 1970).

The

present study provides evidence for this type of motivation
on a simple motor task in later adult life even among people
who exhibit various degrees of behavioral and physical pathology.
Another implication of the findings has to do with the
relationship of competence motivation to more complex cognitive environmental transactions.

The findings of the
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present research are partially supportive of Lawton's (1972)
position that "healthier," higher functioning, aged individuals seek mastery of more complex behavior while among
geriatric residents who exhibit greater general pathology
competence behavior is present only on simpler tasks.

Con-

sidering that all subjects were residents of a neuropsychiatric nursing home where impairmen: of subjects on some
ability is common, the results are encouraging for the expansion of competence to complex environmental interactions.
Although it can not be determined from the present study,
the present findings suggest that an additional group of
older subjects who are functioning independently in a community would show a clear preference for working during a
cognitive task.

In addition, evidence from the present

study does not support generalization based on Goodrick's
research (1965, 1966, 1971).

Motivation to master the en-

vironment is not necessarily a decreasing function of age,
as portrayed by evidence from the motor task, but might be
a function of other factors such as general pathology.
The results of the present study are pertinent to other
research examining the effect of choice (Langer & Rodin,
1976) and control (Schulz, 1976) among elderly nursing home
residents.

These field experiments indicated instructions

to residents of nursing homes, emphasizing greater personal
responsibility in choice or control situations, increased in
a positive direction behavioral measures of subject's alertness and well-being.

These studies suggest the importance
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of maintaining control of responsibility in one's personal
environment to avoid loss in psychological abilities during
later adulthood.

In other words, the longer competence be-

havior can be maintained in later years, the less probable
psychological deterioration will become manifest.

The re-

sults of the present study are in line with previous research (Langer & Rodin, 1976; Schulz, 1976) on choice behavior of the elderly:

Older individuals with relatively

intact psychological repertoiLes when compared to a more
disturbed aged group demonstrated more competence behavior
on different tasks in a choice situation.

Thus, indirect

support is also given for the importance of competence in
transition from adulthood to old age.

The implications of

the present study and other research (Langer & Rodin, 1976;
Schulz, 1976) taken together suggest "healthy" behavior
among nursing home residents is increased by encouraging
interest in the environment through providing contingent
outcomes upon responses which manipulate the surroundings.
The investigation of competence using the PEE paradigm
should continue and possibilities for future research exist
in diverse areas.
cognitive tasks.

One such area is the utilization of other
Possible usage of arithmetic problems in-

stead of anagrams may be a more viable alternative in terms
of relevance (i.e., subjects continue to "make" change, but
do very little writing) for investigation in this area.
Also, having subjects say the answer aloud may be a
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sufficient cue for the experimenter as well as providing
subjects with more time for other problems

With a more

discriminating cognitive task, a more adequate determination
of the relationship of competence to cognitive abilities may
take place.

It may also be possible to investigate compe-

tence in an area such as social interactions.

Each sub-

ject would be given an opportunity to interact with another
person to earn a reinforcer as opposed to obtaining the reward free.

A problem with this possibility is delineating

clearly what a subject's response consists of.
Once such tasks are adequately developed it may be
possible to begin a series of experiments which wild facilitate the conceptualization of competence as a motivational
force throughout life.

Such a program would use both cross-

sectional and longitudinal designs with the PEE situation
to gain information about competence motivation between
childhood and old age.

Furthermore, the relationship of

competence in various abilities to various age groups could
be investigated, for example, the interaction of competence
motivation with a personality construct such as achievement
motivation could be examined.
Several precautionary remarks need to be made about the
methodology, design, and data of the present experiment.
The most problematic area in the present research is the
lack of complete support from the data of the cognitive task
for prediction of differential competence behavior among
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different levels of functioning of patients.

The differen-

tial results of the major dependent variables for the
Category x Task x Position interaction weaken some conclusions of the present study.

Another point to be made

about the present data concerns the willingness of the
people to volunteer; 15 out of 39 subjects refused to participate in the present project.

Thus, there might be a

selection factor operating resulting in a sample differing
in important characteristics from the population being
sampled.

Future research may include a volunteer--non-

volunteer variable in the design to determine if any distinction does exist.
Although not major, another problem was some subjects'
desire to create their own contingency.

Observation of

subjects within the experiment indicated three persons made
thuir own relationship between response and reinforcement
during the cognitive task.

One subject from the lower func-

tioning group picked up a token at position 2 whenever he
solved a puzzle there.

Similarly, one patient in a higher

functioning category picked up a token at position 2 only
after he had solved a page of problems (5 problems per
page).

The other patient from the "healthy" group solved

puzzles at position 3, then picked up a token at position
4.

These subjects did not vary from these patterns during

the entire cognitive task session.

Although such behavior

is suggestive of PEE, no definitive explanation can be made
as to why such behavior should occur.

However, in relation
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to the future design of PEE apparatus, consideration might
be given to eliminating position 2.

Subjects in a three-

choice situation will still have manipulations or free reward options, besides contingent reinforcement.
Finally, it is suggested that in future research modification of the time dependent variable be made.

Rather

than recording the time a subject spends around a choice
location, the time measurement should indicate how long a
subject actually performs the task at a position.

This

would eliminate any problem with dependent or correlated
data and more accurately reflect the subject's behavior
during che task since a choice of some subjects was to refrain from performing at any position.
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APPENDIX A
Subject:

Selection of Patients for VA-NHC Uztits

1. The VA Nursing Home Care Program provides a type of care
between hospitalization and domiciliation. By design and
intent, patients admitted to a Nursing Home Care Unit will
extend over a continuum of levels of ambulation, type and
degree of disability, mental alertness, and competence. The
patient should have reached MHB--his condition stabilized,
but still be in need of skilled nursing care, supportive
personal care and individual adjustment services.
2. The degree of care needed to achieve the best possible
levels of physical and mental health must be provided and,
to do so, adequate staff must be provided. A realistic
balance between manpower and workload can be obtained by
application of the staffing guide in Chapter 6, Program
Guide G-1, M-2, Part I. This guide is based on the following patient load ratio:
Categories
5%
45%
III... 457
IV
5%
II

Variations will occur ; but a continuing disproportionate patient population will result in improper staffing and, in
turn, result in inadequate patient care or wasted manpower.
Since the funding of each Nursing Home Care Unit is based
on the above occupancy rate, it should be used as a guide in
considering applicants.
3. The following categories and definitions apply to nursing home care patients a

Category I - A patient requiring intensive nursing
care, whose condition is characterized by:
(1)

Complete dependency for all activities of daily
living. All personal needs, bathing, elimination, oral hygiene, turning, positioning, protection, nourishment, and other supportive care
must be met by nursing personnel.
53

54

b.

(2)

Pronounced deviation from normal (acceptable)
pattern of behavior.

(3)

May be unable to make wants known, or to alert
personnel. Requires observation to determine
care needs.

(4)

May require spoon feeding or tube feeding.

(5)

May have a tracheostomy requiring occasional
suctioning.

(6)

Episode of acute illness requiring skilled
nursing care and close observation prior to
transfer to hospital.

Category II - A patient requiring considerable direct
nursing care of a lesser concentration, whose condition is characterized by:
(1)

Almost complete dependency in the performance
of the activities of daily living. Requires
physical care and assistance because of helplessness, but is able, to a degree, to make
needs known. Requires lifting or assistance
with transfer activities.

(2)

Moderate deviation from normal (acceptable)
pattern of behavior.

(3)

Activity is restricted because of episodes of
dyspnea, or other general debilitating condition.

(4)

May have a tracheostomy requiring occasional
suctioning with which patient is able to
assist.

(5)

May be disoriented or confused to such a degree
that he is unable to manage his personal needs.
Requires close observation, control, and protective measures to prevent wandering off unit-_
or from sustaining falls.

(6)

May be incontinent, necessitating frequent care
and considerable effort in habit training.

(7)

Spoon feeding or preparation or placing of food
may be necessary. Opservation of eating habits
and assistance with and knowledge of fluid intake are necessary.
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(8)

c.

d

Patient and family may require strong encouragement, support, and assistance in meeting
social and emotional needs.

Category III - A patient requiring a moderate amount
of nursing care, whose condition is characterized
by:
(1)

Need for direct nursing care, but not completely dependent on others for the activities
of daily living. May require some assistance
with transfer activities.

(2)

May have intermittent or occasional deviation
from normal (acceptable) behavior pattern.
May exhibit easy irritability, forgetfulness,
and lack of interest in personal care.

(3)

Has ability to assume increasing responsibility
for self-care activities. Requires encouragement, reminders, and some assistance in
order to accomplish activities of daily living.
He requires emotional, supportive interpersonal
relationships on a continuing basis.

Category IV - A patient requiring minimal direct
nursing care, whose condition is characterized by:
(1)

Essentially self-care; however, needs encouragement and a supportive relationship in meeting the activities of daily living.

(2)

Little or no deviation from normal (acceptable) behavior pattern.

(3)

A need for little or no restriction of activity. Can meet off-ward appointments unaccompanied; however, often requires a reminder of
therapy or other appointment.

(4)

Cares for his personal belongings, makes his
own bed, and cares for his immediate environment.

4. The patient's condition will frequently be such that his
category will not remain stationary. Changes are expected
to occur which will necessitate reconsideration. Consequently, it is important that the Supervisor be cognizant
of these changes to insure that adequate staff is available
for proper patient care.
5. The degree of change encountered is not consistent. It
may be of pronounced nature, fluctuating from day to day or
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occurring slowly over an extended period of time. The
changes may be either progressive or regressive. Not unusual is the patient, admitted in one category, who, with
the concentrated efforts of the staff, progresses to higher
categories. The long-term crippling effects of a disease
may result in regression. Peculiarities of a disease may
cause the individual's condition to fluctuate almost on a
daily basis. No one rule can apply to all.

